Possible involvement of Nemo-like kinase 1 in Xenopus oocyte maturation as a kinase responsible for Pumilio1, Pumilio2, and CPEB phosphorylation.
Members of the mitogen-activated protein kinase (MAPK) family play important roles in Xenopus oocyte maturation. Nemo-like kinase (NLK), an atypical MAPK, is known to function in multiple developmental processes in vertebrates and invertebrates, but its involvement in gametogenesis and gamete maturation is unknown. In this study, we biochemically examined NLK1 during Xenopus oocyte maturation. NLK1 is expressed in immature oocytes, and its protein level remains constant during maturation. NLK1 is inactive in immature oocytes but is activated during maturation, depending on Mos protein synthesis but not on p42 MAPK activation. Overexpression of NLK1 by injection of 5 ng of mRNA accelerates progesterone-induced oocyte maturation by enhancing Cyclin B1 protein synthesis through the translational activation of its mRNA, in accordance with precocious phosphorylation of Pumilio1 (Pum1), Pumilio2 (Pum2), and cytoplasmic polyadenylation element-binding protein (CPEB), key regulators of the translational control of mRNAs stored in oocytes. A higher level of NLK1 expression by injection of 50 ng of mRNA induces Pum1/Pum2/CPEB phosphorylation, CPEB degradation, Cyclin B1 protein synthesis, and oocyte maturation in the absence of progesterone. NLK1 phosphorylates Pum1, Pum2, and CPEB in vitro. These findings provide the first evidence for the involvement of NLK1 in Xenopus oocyte maturation. We suggest that NLK1 acts as a kinase downstream of Mos and catalyzes phosphorylation of Pum1, Pum2, and CPEB to regulate the translation of mRNAs, including Cyclin B1 mRNA, stored in oocytes.